Abstract
Introduction
The field of multi objective programming known as vector programming has grown remarkably in different directions in the setting of optimality conditions and duality theory since the 1980's under the assumptions of various generalized convex functions. See, for example, [1] [2] [3] and the references cited therein. In recent past, these results have been generalized by many authors. Jayswal, et al., [4] established the sufficient optimality conditions and duality results under the assumptions of ( , ) ( , ) pr       invexity. In the papers [5] [6] [7] [8] , the multi objective programming problems were discussed under the generalized convexity assumptions. Slimani, et al., [9] formulated non differentiable multi objective programming involving generalized d  invexity.
Duality plays a fundamental role in mathematics, especially in optimization; see for example Ref. [10] [11] [12] . It is an old study, additionally to a given optimization problem, a corresponding dual problem. Duality has resulted in many applications within optimization, and it has provided many unifying conceptual insights into economics and management science. Duality received more attention and many researchers have contributed to the development of duality in optimization. During the past decades, the common duality was extended to some classes of second-order duality under the assumptions of higher-order convexities. More specifically, in [13] , the concept of second order generalized  -type I univex function were introduced and several duality theorems were obtained. Gupta, et al., [14] formulated the symmetric duality for multi objective programming problems by utilizing higher-order ( , , , ) Fd   convexity. Also, we can see the references in Ref. [15] . In this paper, motivated by the above work, we first introduce new generalized invex functions, called second order 
Notations and Preliminaries
The following convention of vectors n R will be followed throughout this paper: 
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Remark2.1. It should be pointed out that the exponentials appearing on the right-hand sides of inequalities above are understood to be taken component wise, for example 12 12 ( , , , 
Throughout this paper, we consider the following multi objective programming problem:
. . :
is an open set. : 
is an efficient solution for problem (MP), if and only if there exists no 
Then ( , , , , )
is said to be a Karush-Kuhn-Tucker point of (MP).
Mangasarian Type Second Duality
In this section, we consider the following Mangasarian type second order dual associated with multi objective problem (MP) and establish several duality theorems under the new function assumptions:
International be feasible solutions of (MP) and (MD), respectively such that Then the following can not hold : 
,which along with the feasibility of x for (MP), the inequalities (19) and (20) yield 
(26) In view of the hypothesis (i), the above inequality yields 
